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Description 

In recent years, numerous fuel detergents or "deposit control' additives have been developed. These materials 
when added to hydrocarbon fuels employed in internal combustion engines effectively reduce deposit formation which 
5 ordinarily occurs in carburetor ports, throttle bodies, ventures, intake ports and intake valves. The reduction of these 
deposit levels has resulted in increased engine efficiency and a reduction in the level of hydrocarbon and carbon 
monoxide emissions. 

Due to the synthetic procedures employed in the manufacture of many of these deposit control additives, such 
additives often contain small amounts of residual chlorine. In the past, the amount of residual chlorine contained in 

io these additives was usually considered insignificant in comparison to other sources of chlorine typically present in 
leaded fuels. However, with the advent of non-leaded gasolines, it has become possible to remove many of these other 
chlorine sources found in fuels. The removal of chlorine from fuels is particularly advantageous, since the combustion 
process may convert the chlorine into environmentally undesirable emission products. 

It is, therefore, highly desirable to provide fuel compositions which contain deposit control additives which effectively 

is control deposits in intake systems (carburetor, valves, for example) of engines operated with fuels containing them, 
but do not contribute to chlorine-containing emissions. 

U.S. Patent Nos. 3,438,757 and 3,574,576 toHonnen et al. disclose high molecular weight branched chain aliphatic 
hydrocarbon N-substituted amines and alkylene poryamtnes which are useful as detergents and dispersants in hydro- 
carbonaceous liquid fuels for internal combustion engines. These hydrocarbyl amines and polyamines have molecular 

20 weights in the range of about 425 to 1 0,000, and more usually in the range of about 450 to 5,000. Such high molecular 
weight hydrocarbyl polyamines are also taught to be useful as lubricating oil additives in U.S. Patent No. 3,565,804 to 
Honnen et al. 

U.S. Patent Nos. 3,898,056 and 3,960,515 to Honnen et al. disclose a mixture of high and low molecular weight 
hydrocarbyl amines used as detergents and dispersants at low concentrations in fuels. The high molecular weight 
25 hydrocarbyl amine contains at least one hydrocarbyl group having a molecular weight from about 1 ,900 to 5,000 and 
the low molecular weight hydrocarbyl amine contains at least one hydrocarbyl group having a molecular weight from 
about 300 to 600. The weight ratio of low molecular weight amine to high molecular weight amine in the mixture is 
maintained between about 0.5:1 and 5:1 . 

U.S. Patent Nos. 4,123,232 and 4,108,613 to Frost disclose pour point depressants for hydrocarbonaceous fuels 
30 which are the reaction products of an epoxidized alpha olefin containing from 14 to 30 carbon atoms and a nitrogen- 
containing compound selected from an amine, a polyamine and a hydroxyalkyl amine. 

U.S. Patent No. 3,794,586 to Kimura et at. discloses lubricating oil compositions containing a detergent and anti- 
oxidant additive which is a hydroxyalkyl-substituted polyamine prepared by reacting a polyolefin epoxide derived from 
branched-chain olefins having an average molecular weight of 140 to 3000 with a polyamine selected from alkylene 
35 diamines, cycloalkylene diamines, aralkylene diamines, polyalkylene polyamines and aromatic diamines, at a temper- 
ature of 15 3 C to 180°C. 

EP-A-0 476 485 describes polyisobutyl amino alcohols, processes for their production and fuel compositions con- 
taining these amino alcohols. 

US-A-4 1 23 232 describes a pour point depressant for hydrocarbonaceous fuels which is prepared by reacting an 

40 epoxidized alpha-olefin containing from 1 4 to 30 carbon atoms with a nitrogen-containing compound selected from an 
amine, a polyamine and a hydroxy amine. The olefin employed to make the pour depressant is a straight-chain 1 -olefin. 
A quite similiar subject-matter is disclosed in US-A-4 108 613. 

US-A-4 410 335 describes a fuel composition containing a carburetor detergent which is the reaction product of 
an epoxide containing from about 6 to 20 carbon atoms and a polyamine selected from unsubstituted alkylenediamines, 

45 N-alkyl alkylenediamines, N-alkoxyalkyl alkylenediamines and poly(ethyleneamines) 

A deposit control additive composition is provided which is contained in a fuel composition and aids the fuel com- 
position in maintaining cleanliness of engine intake systems and advantageously contains no residual chlorine. Ac- 
cordingly, the novel fuel composition comprises a major amount of hydrocarbons boiling in the gasoline or diesel range; 
and the deposit control additive composition contains (1) an effective detergent amount of a hydroxyalkyl-substituted 

50 amine which is the reaction product of (a) a polyolefin epoxide derived from a branched chain polyolefin having an 
average molecular weight of 400 to 5,000, and (b) a nitrogen-containing compound selected from ammonia, a monoam- 
ine having from 1 to 40 carbon atoms, and a polyamine having from 2 to 12 amine nitrogen atoms and from 2 to 40 
carbon atoms, and (2) a fuel-soluble, nonvolatile carrier oil. The deposit control additive composition may be formulated 
as a concentrate comprising an inert stable oleophilic organic solvent boiling in the range of from 65°C (150°F) to 

55 205°C (400° F) and from 10 to 50 weight percent of the hydroxyalkyl-substituted amine reaction product described 
above 

The hydroxyalkyl-substituted amine additive employed in the fuel composition of the present invention comprises 
the reaction product of (a) a polyolefin epoxide derived from a branched chain polyolefin having an average molecular 
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weight of 400 to 5,000 and (b) a nitrogen-containing compound selected from ammonia, a monoamine having from 1 
to 40 carbon atoms, and a polyamine having Irom 2 to 12 amine nitrogen atoms and from 2 to 40 carbon atoms. The 
amine component of this reaction product is selected to provide solubility in the fuel composition and deposit control 
activity. 

5 

Polvolefin Epoxide Component 

The polyolefin epoxide component of the presently employed hydroxyalkyl-substituted amine reaction product is 
obtained by oxidizing a polyolefin with an oxidizing agent to give an alkylene oxide, or epoxide, in which the oxirane 
w ring is derived from oxidation of the double bond in the polyolefin. 

The polyolefin starting material used in the preparation of the polyolefin epoxide is a high molecular weight branched 
chain polyolefin having an average molecular weight of 400 to 5,000, and preferably from 900 to 2,500. 

Such high molecular weight polyolefins are generally mixtures of molecules having different molecular weights 
and can have at least one branch per 6 carbon atoms along the chain, preferably at least one branch per 4 carbon 
is atoms along the chain, and particularly preferred that there be about one branch per 2 carbon atoms along the chain. 
These branched chain olefins may conveniently comprise polyolefins prepared by the polymerization of olefins of from 
2 to 6 carbon atoms, and preferably from olefins of from 3 to 4 carbon atoms, and more preferably from propylene or 
isobutylene. When ethylene is employed, it will normally be copolymerized with another olefin so as to provide a 
branched chain polyolefin. The addition-polymerizable olefins employed are normally 1 -olefins. The branch may be of 
20 irom 1 to 4 carbon atoms, more usually of from 1 to 2 carbon atoms, and preferably methyl. 

In general, any high molecular weight branched chain polyolefin isomer whose epoxide is capable of reacting with 
an amine is suitable for use in preparing the presently employed fuel additives. However, sterically hindered epoxides, 
such as tetra-alkyl substituted epoxides, are generally slower to react. 

Particularly preferred polyolefins are those containing an alkylvinylidene isomer present in an amount at least 
25 about 20%, and preferably at least 50%, of the total polyolefin composition. The preferred alkylvinylidene isomers 
include methylvinylidene and ethyrvinylidene, more preferably the methylvinylidene isomer. 

The especially preferred high molecular weight polyolefins used to prepare the instant polyolefin epoxides are 
polyisobutenes which comprise at least about 20% of the more reactive methylvinylidene isomer, preferably at least 
50% and more preferably at least 70%. Suitable polyisobutenes include those prepared using BF 3 catalysts. The prep- 
30 aration of such polyisobutenes in which the methylvinylidene isomer comprises a high percentage of the total compo- 
sition is described in U.S. Patent Nos. 4,152,499 and 4,605,808. 

Examples of suitable polyisobutenes having a high alkylvinylidene content include Uttravis® 30, a polyisobutene 
having a molecular weight of about 1 300 and a methylvinylidene content of about 76%, available from British Petroleum. 

As noted above, the polyolefin is oxidized with a suitable oxidizing agent to provide an alkylene oxide : or polyolefin 
35 epoxide, in which the oxirane ring is formed from oxidation of the polyolefin double bond. 

The oxidizing agent employed may be any of the welt known conventional oxidizing agents used to oxidize double 
bonds. Suitable oxidizing agents include hydrogen peroxide, peracetic acid, perbenzoic acid, performic acid, monop- 
erphthalic acid, percamphoric acid, persuccinic acid and pertrifluoroacetic acid. The preferred oxidizing agent is per- 
acetic acid. 

40 When peracetic acid is used as the oxidizing agent, generally a 40% peracetic acid solutbn and about a 5% 

equivalent of sodium acetate (as compared to the peracetic acid) is added to the polyolefin in a molar ratio of per-acid 
to olefin in the range of 1 .5: 1 to 1 : 1 , preferably about 1 .2: 1 . The mixture is gradually allowed to react at a temperature 
in the range of 20°C to 90°C. 

The resulting polyolefin epoxide, which is isolated by conventional techniques, is generally a liquid or semi-solid 

45 resin at room temperature, depending on the type and molecular weight of olefin employed. 

Amine Component 

The amine component of the presently employed hydroxyalkyl-substituted amine reaction product is derived from 
50 a nitrogen-containing compound selected from ammonia ; a monoamine having from 1 to 40 carbon atoms, and a 
polyamine having from 2 to 12 amine nitrogen atoms and from 2 to 40 carbon atoms. The amine component is reacted 
with a polyolefin epoxide to produce the hydroxyalkyl-substituted amine fuel additive finding use within the scope of 
the present invention. The amine component provides a reaction product with, on the average, at least about one basic 
nitrogen atom per product molecule, i.e., a nitrogen atom titratable by a strong acid. 
55 Preferably, the amine component is derived from a polyamine having from 2 to 1 2 amine nitrogen atoms and from 

2 to 40 carbon atoms. The polyamine preferably has a carbon -to- nitrogen ratio of from 1:1 to 10:1 . 

The polyamine may be substituted with subslituents selected from (A) hydrogen, (B) hydrocarbyl groups of from 
1 to 10 carbon atoms. (C) acyl groups of from 2 to 10 carbon atoms, and (D) monoketo, monohydroxy mononitro, 
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monocyano, lower alkyl and lower alkoxy derivatives of (B) and (C). 'Lower', as used in terms like lower alkyl or lower 
alkoxy, means a group containing from 1 to 6 carbon atoms. At least one of the substituents on one of the basic nitrogen 
atoms of the polyamine is hydrogen, e.g., at least one of the basic nitrogen atoms of the potyamine is a primary or 
secondary amino nitrogen. 

Hydrocarbyl, as used in describing afl the components of this invention, denotes an organic radical composed of 
carbon and hydrogen which may be aliphatic, alicyclic, aromatic or combinations thereof, e.g., aralkyl. Preferably, the 
hydrocarbyl group will be relatively free of aliphatic unsaturation, i.e., ethylenic and acetylenic, particularly acetyl en ic 
unsaturation. The substituted polyamines of the present invention are generally, but not necessarily, N-substituted 
polyamines. Exemplary hydrocarbyl groups and substituted hydrocarbyl groups include alkyls such as methyl, ethyl, 
propyl, butyl, isobutyl, pentyl, hexyl, octyl, alkenyls such as propenyl, isobutenyl, hexenyl, octenyl, hydroxyalkyls, such 
2-hydroxyethyl, 3-hydroxypropyl, hydroxy-isopropyl, 4-hydroxybutyl, ketoalkyls-, such as 2-ketopropyl, 6-ketooctyl, 
alkoxy and lower alkenoxy alkyls. such as ethoxy ethyl, ethoxy propyl, propoxyethyl, propoxypropyl, diethyleneoxyme- 
thyl, triethyleneoxyethyl, tetraethyleneoxyethyl, diethyleneoxyhexyl. The aforementioned acyl groups (C) are such as 
propionyl or acetyl. The more preferred substituents are hydrogen, C V C 6 alkyls and C r C 6 hydroxyalkyls. 

In a substituted polyamine, the substituents are found at any atom capable of receiving them. The substituted 
atoms, e.g., substituted nitrogen atoms, are generally geometrically unequivalent, and consequently the substituted 
amines finding use in the present invention can be mixtures of mono- and poly-substituted polyamines with substituent 
groups situated at equivalent and/or unequivalent atoms. 

The more preferred polyamine finding use within the scope of the present invention is a polyalkylene polyamine, 
including alkylene diamine, and including substituted polyamines, e.g. , alkyl and hydroxyalky (-substituted polyalkylene 
polyamine. Preferably, the alkylene group contains from 2 to 6 carbon atoms, there being preferably from 2 to 3 carbon 
atoms between the nitrogen atoms. Such groups are exemplified by ethylene, 1,2-propylene, 2,2-dimethylpropylene, 
trimethylene and 1 ,3,2-hydroxypropylerie. Examples of such polyamines include ethylene diamine, diethylene triamine, 
di(trimethylene) triamine, dipropylene triamine, triethylene tetraamine, tripropylene tetraamine, tetraethylene pen- 
tamine, and pentaethylene hexamine. Such amines encompass isomers such as branched-chain polyamines and pre- 
viously-mentioned substituted polyamines, including hydroxy- and hydrocarbyl-substituted polyamines. Among the 
polyalkylene polyamines, those containing 2-1 2 amino nitrogen atoms and 2-24 carbon atoms are especially preferred, 
and the C 2 -C 3 alkylene polyamines are most preferred, that is, ethylene diamine, polyethylene polyamine, propylene 
diamine and polypropylene polyamine, and in particular, the lower polyalkylene polyamines, e.g., ethylene diamine 
and dipropylene triamine. A particularly preferred polyalkylene polyamine is diethylene triamine. 

The amine component of the presently employed fuel additive also may be derived from heterocyclic polyamines, 
heterocyclic substituted amines and substituted heterocyclic compounds, wherein the heterocycle comprises one or 
more 5-6 membered rings containing oxygen and/or nitrogen. Such heterocyclic rings may be saturated or unsaturated 
and substituted with groups selected from the aforementioned (A), (B). (C) and (D). The heterocyclic compounds are 
exemplified by piperazines, such a 2-methylpiperazine, N-{2-hydroxyethyl)-piperazine, 1 ,2-bis-(N-piperazinyl)ethane 
and N,N'-bis(N-piperazinyl)piperazine, 2-methylimidazoline, 3-aminopiperidine, 3-aminopyridine and N-(3-amtnopro- 
pyl)-morpholine. Among the heterocyclic compounds the piperazines are preferred. 

Typical polyamines that can be used to form the additives employed in this invention by reaction with a polyolefin 
epoxide include the following: ethylene diamine, 1,2-propylene diamine ; 1,3-propylene diamine, diethylene triamine, 
triethylene tetraamine, hexamethylene diamine, tetraethylene pentamme. dimethylaminopropylene diamine : N-(beta- 
aminoethyl)piperazine : N-(beta-aminoethyl) piperadine, 3-amino-N-ethylpiperidine, N-(beta-aminoethyl) morpholine, 
N,N'-di(beta-aminoethyl)piperazine : N,N , -di(beta-aminoethyl)imidazolidone-2. N-(beta-cyanoethyl) ethane- 1 ,2-di- 
amine, 1-amino-3 : 6,9-triazaoctadecane, 1-amino-3,6-diaza-9-oxadecane, N-(beta-aminoethyl) diethanolamine, N'- 
acetylmelhyl-N-(beta-aminoethyl) ethane- 1,2-diamine, N-acetonyl-i,2-propanediamine, N-(beta-nitroethyl)-1 : 3-pro- 
pane diamine, 1,3-dimethyl-5-(beta-aminoethyl)hexahydrotriazine. N-(beta-aminoethyl)hexahydrotriazine, 5-(beta- 
aminoethyl)-1.3,5-dioxazine, 2-(2-aminoethyIamino)ethanol ) and 2-[2-(2-aminoethylamino) ethylaminojethanol. 

Alternatively, the amine component of the presently employed hydroxyalkyl-substituted amine may be derived from 
an amine having the formula: 

H-N-R, 
I 

wherein and R 2 are independently selected from the group consisting of hydrogen and hydrocarbyl of 1 to 20 carbon 
atoms and, when taken together, R-, and R 2 may form one or more 5- or 6-membered rings containing up to 20 carbon 
atoms. Preferably, R 1 is hydrogen and R2 is a hydrocarbyl group having 1 to 10 carbon atoms. More preferably, ft, 
and R2 are hydrogen. The hydrocarbyl groups may be straight-chain or branched and may be aliphatic, alicyclic, aro- 
matic or combinations thereof. The hydrocarbyl groups may also contain one or more oxygen atoms. 
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An amine of the above formula is defined as a "secondary amine - when both R, and are hydrocarbyl. When 
R, is hydrogen and is hydrocarbyl. the amine is defined as a •primary amine'; and when both R, and Rg are 
hydrogen, the amine is ammonia. 

Primary amines useful in preparing the fuel additives of the present invention contain 1 nitrogen atom and 1 to 20 
carbon atoms, preferably 1 to 10 carbon atoms. The primary amine may also contain one or more oxygen atoms. 

Preferably, the hydrocarbyl group of the primary amine is methyl, ethyl, propyl, butyl, pentyl, hexyl, octyl, 2-hydrox- 
yethyl or 2-methoxyethyl. More preferably, the hydrocarbyl group is methyl, ethyl or propyl. 

Typical primary amines are exemplified by N-methylamine, N-ethylamine, N-n-propylamine, N-isopropylamine, N- 
n-butylamine, N-isobutylamine, N-sec-butyIamine : N-tert-butylamine, N-n-pentylamine, N*cyclopentylamine, N-n-hex- 
ylamine, N-cyclohexy (amine, N-octylamine, N-decylamine, N-dodecy famine, N-octadecylamine, N-benzylamine. N- 
(2-phenylethyl)amine 1 2-aminoethanol, 3-amino-1 -propanol, 2-(2-aminoethoxy) ethanol, N-(2-methoxyethyl) amine or 
N-(2-ethoxyethyl)amine. Preferred primary amines are N-methylamine, N-ethylamine and N-n-propylamine. 

The amine component of the presently employed fuel additive may also be derived from a secondary amine. The 
hydrocarbyl groups of the secondary amine may be the same or different and will generally contain 1 to 20 carbon 
atoms, preferably 1 to 10 carbon atoms. One or both of the hydrocarbyl groups may also contain one or more oxygen 
atoms. 

Preferably, the hydrocarbyl groups of the secondary amine are independently selected from the group consisting 
of methyl, ethyl, propyl, butyl, pentyl, hexyl, 2-hydroxyethyl and 2-methoxyethyl. More preferably, the hydrocarbyl 
groups are methyl, ethyl or propyl. 

Typical secondary amines which may be used in this invention include N.N-dimethylamine, N,N-diethylamine, N, 
N-di-n-propylamine, N,N-diisopropylamine, N,N-di-n-butylamine, N,N-di-sec-butylamine, N,N-di-n-pentylamine, N,N- 
di-n-hexylamine, N,N-dicyclohexylamine, N.N-diocty famine, N-ethyl-N-methylamine, N-methyl-N-n-propylamine, N-n- 
butyl-N-methylamine, N-methyl-N-octylamine, N-ethyl-N-isopropylamine, N -ethyl- N-octylamine, N,N-di(2-hydroxye- 
thyl) amine, N,N-di(3-hydroxypropyl) amine, N,N-di(ethoxyethyl)amine, N,N-di(propoxyethyl)amine. Preferred second- 
ary amines are N.N-dimethylamine, N,N-diethylamine and N t N-di-n-propytamine. 

Cyclic secondary amines may also be employed to form the additives of this invention. In such cyclic compounds, 
R, and R 2 of the formula hereinabove, when taken together, form one or more 5- or 6-membered rings containing up 
to 20 carbon atoms. The ring containing the amine nitrogen atom is generally saturated, but may be fused to one or 
more saturated or unsaturated rings. The rings may be substituted with hydrocarbyl groups of from 1 to 10 carbon 
atoms and may contain one or more oxygen atoms. 

Suitable cyclic secondary amines include piperidine, 4-methylpiperidine, pyrrolidine, morpholine and 2,6-dimeth- 
ylmorpholine. 

In many instances the amine component is not a single compound but a mixture in which one or several compounds 
predominate with the average composition indicated. For example, tetraethylene pentamine prepared by the polym- 
erization of aziridine or the reaction of dichloroethylene and ammonia will have both lower and higher amine members, 
e.g., triethylene tetraamine, substituted piperazines and pentaethylene hexamine, but the composition will be mainly 
tetraethylene pentamine and the empirical formula of the total amine composition will closely approximate that of tetra- 
ethylene pentamine. Finally, in preparing the compounds of this invention using a polyamine, where the various nitrogen 
atoms of the polyamine are not geometrically equivalent, several substitutional isomers are possible and are encom- 
passed within the final product. Methods of preparation of amines and their reactions are detailed in Sidgewick's "The 
Organic Chemistry of Nitrogen", Clarendon Press. Oxtord : 1966; Noller's "Chemistry of Organic Compounds", Saun- 
ders, Philadelphia, 2nd Ed., 1957: and Kirk-Othmer's "Encyclopedia of Chemical Technology", 2nd Ed., especially 
Volume 2, pp. 99-116. 

Preparation of the Hvdroxya Iky I -Substituted Amine Reaction Product 

As noted above, the fuel additive finding use in the present invention is a hydroxyalkyl-substituted amine which is 
the reaction product of (a) a polyolefin epoxide derived from a branched chain polyolefin having an average molecular 
weight ol 400 to 5,000 and (b) a nitrogen^ontaining compound selected from ammonia, a monoamine having from 1 
to 40 carbon atoms, and a polyamine having from 2 to 12 amine nitrogen atoms and from 2 to 40 carbon atoms. 

The reaction of the polyolefin epoxide and the amine component is generally carried out either neat or with a 
solvent at a temperature in the range of 1 00°C to 250°C and preferably from 180°C to 220°C. A reaction pressure will 
generally be maintained in the range from 1.01 3 to 253.25 bar (1 to 250 atmospheres). The reaction pressure will vary 
depending on the reaction temperature, presence or absence of solvent and the boiling point of the amine component. 
The reaction usually is conducted in the absence of oxygen, and may be carried out in the presence or absence of a 
catalyst. The desired product may be obtained by water wash and stripping, usually by aid of vacuum, of any residual 
solvent. 

The mole ratio of basic amine nitrogen to polyolefin epoxide will generally be in the range of 3 to 50 moles of basic 
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amine nitrogen per mole of epoxide, and more usually 5 to 20 moles ol basic amine nitrogen per mole of epoxide. The 
mole ratio will depend upon the particular amine and the desired ratio of epoxide to amine. Since suppression of 
polysubstitution of the amine is usually desired, large mole excesses of the amine will generally be used. 

The reaction of polyoleftn epoxide and amine may be conducted either in the presence or absence of a catalyst. 

5 When employed, suitable catalysts include Lewis acids, such as aluminum trichloride, boron trifluoride, titanium tetra- 
chloride of ferric chloride. Other useful catalysts include solid catalysts containing both Bronsted and Lewis ackJ sites, 
such as alumina, silica or silicaalumina. 

The reaction may also be carried out with or without the presence of a reaction solvent. A reaction solvent is 
generally employed whenever necessary to reduce the viscosity of the reaction product. These solvents should be 

io stable and inert to the reactants and reaction product. Preferred solvents include aliphatic or aromatic hydrocarbons 
or aliphatic alcohols. 

Depending on the temperature of the reaction, the particular polyolefin epoxide used, the mole ratios and the 
particular amine, as well as the presence or absence of a catalyst, the reaction time may vary from less than 1 hour 
to 72 hours. 

'£ After the reaction has been carried out for a sufficient length of time, the reaction mixture may be subjected to 

extraction with a hydrocarbon-water or hydrocarbon -alcohol- water medium to free the product from any low-molecular 
weight amine salts which have formed and any unreacted pofyamines. The product may then be isolated by evaporation 
of the solvent. 

In most instances, the additive compositions used in this invent ion are not a pure single product, but rather a 
20 mixture of compounds having an average molecular weight. 

Usually, the range of molecular weights will be relatively narrow and peaked near the indicated molecular weight. 
Similarly, for the more complicated amines, such as pofyamines, the compositions will be a mixture of amines having 
as the major product the compound indicated as the average composition and having minor amounts of analogous 
compounds relatively close in compositions to the dominant compound. 

25 

Fuel Compositions 

The hydroxyalkyl-substituted amine additive will generally be employed in a hydrocarbon distillate fuel. The proper 
concentration of additive necessary in order to achieve the desired detergency and dispersancy varies depending upon 

30 the type of fuel employed, the presence of other detergents, dispersants and other additives, etc. Generally, however, 
from 30 to 2000 weight ppm, preferably from 100 to 500 ppm of hydroxyalkyl-substituted amine per part of base fuel 
is needed to achieve the best results. When other detergents are present, a lesser amount of additive may be used. 
For performance as a carburetor detergent only, lower concentrations, for example 30 to 70 ppm may be preferred. 
The deposit control additive may be formulated as a concentrate, using an inert stable oleophilic organic solvent 

35 boiling in the range of 65°C (150°F) to 205°C (400°F). Preferably, an aliphatic or an aromatic hydrocarbon solvent is 
used, such as benzene, toluene, xylene or higher-boiling aromatics or aromatic thinners. Aliphatic alcohols of 3 to 8 
carton atoms, such as isopropanoL isobutylcarbinol or n-butanol in combination with hydrocarbon solvents are also 
suitable for use with the detergent-dispersant additive. In the concentrate, the amount of the additive will be ordinarily 
at least 10% by weight and generally not exceed 70% by weight, preferably 10-50 wt. % and most preferably from 10 

40 to 25 wt. %. 

In gasoline fuels, other fuel additives may also be included such as antiknock agents, e.g. , methylcyclopentadienyl 
manganese tricarbonyl, tetramethyl or tetraethyl lead, or other dispersants or detergents such as various substituted 
succinimides or amines. Also included may be lead scavengers such as aryl halides : e.g., dichlorobenzene or alkyl 
halides : e.g., ethylene dibromide Additionally, antioxidants, metal deactivators and demulsifiers may be present. 

45 The deposit control additive composition further comprises a fuel-soluble carrier oil. Exemplary carrier oils include 

nonvolatile poly(oxyalkylene) compounds: other synthetic lubricants or lubricating mineral oil. Preferred carrier oils are 
poly(oxyalkylene) alcohols, diols (glycols and polyols used singly or in mixtures, such as the Pluronics® marketed by 
BASF Wyandotte Corp., and the UCON LB-series fluids marketed by Union Carbide Corp. When used, these carrier 
oils are believed to act as a carrier for the detergent and assist in removing and retarding deposits. They have been 

50 found to display synergistic effects when combined with certain hydrocarboxypoly(oxyalkylene) aminocarbamates. 
They are employed in amounts from 0.005 to 0.5 percent by volume, based on the final gasoline composition. Preferably 
100-5000 ppm by weight of a fuel soluble poly(oxyalkylene) alcohol, glycol or polyol is used as carrier oil. In the pre- 
viously described concentrate the poly(oxyalkylene) alcohol, diols (glycols) and polyols are usually present in amounts 
of from 5 to 80 percent by weight A particularly preferred poly(oxyalkylene) carrier oil is poly(oxypropylene) alcohol, 

55 glycol or polyol, especially the alcohol, e.g., a (C^C^ hydrocarbyl)poly(oxypropylene) alcohol. 
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EXAMPLES 

The following examples are presented to illustrate specific embodiments of the practice of this invention and should 
not be interpreted as limitations upon the scope of the invention. 

5 

Example 1 

Epoxidation of Ultravis® 30 Polyisobutene 

/o A 2 liter, three-necked flask equipped with a mechanical stirrer and a heating mantle was charged with 687 grams 

of Uttravis® 30 polyisobutene (mol. wt 1 300, 76% methylvinylidene, available from British Petroleum) and 550 mL of 
hexane. A mixture of 4.2 grams sodium acetate trihydrate and 150.5 grams 40% peracetic acid was added dropwise 
while maintaining the temperature between 35 and 45°C. The addition was complete in about one hour. The temper- 
ature was maintained for an additional 5 hours and the mixture was then allowed to cool overnight. The remaining 

'5 acetic and peracetic acid mixture was siphoned off. Aqueous 5% sodium carbonate, 200 mL, was added cautiously to 
avoid excessive foaming. The mixture was transferred to a separator/ funnel to remove the aqueous layer. The product 
was dried over anhydrous sodium sulfate, filtered, and solvent stripped to give 670 grams of product. Flash chroma- 
tography on Davison 62 silica gel indicated that the product was 85% epoxide and 15% unreacted polybutene. 

The partially converted epoxide, 442 grams in 500 mL hexane, was reacted further with a mixture of 48.5 grams 

20 of 40% peracetic acid and 1 .4 grams of sodium acetate trihydrate at 45° C for 16 hours. When isolated as above, 424 
grams of 98+% epoxide product was obtained. 

Example 2 

25 Epoxidation of Parapol® 1300 Polyisobutene 

In a manner similar to the procedure of Example 1 , 663 grams of Parapol® 1 300 polyisobutene (mol. wt. 1 300, 
about 40% internal 2-olefin, available from Exxon Chemical Company) in 500 mL hexane was reacted with 147 grams 
of 40% peracetic acid containing 4.1 grams of sodium acetate trihydrate. The temperature was maintained at 44-62°C 
30 for 19 hours. When isolated as in Example 1 , 650 grams of 95+% epoxide product was obtained. 

Example 3 

Reaction of Polyisobutene Epoxide with Diethylene Triamine 

35 a commercially available polyisobutene epoxide, Actipol E1 6 (mol. wt. 950, available from Amoco Chemical Com- 

pany), 11.6 grams, was mixed with excess diethylenetriamine, 50 mL boron trifluoride etherate, 1 mL, was added and 
the mixture refluxed (200°C) for 24 hours. The resulting mixture was diluted with an equal volume of water and extracted 
with dichloromethane. The extract was washed once with water, dried over anhydrous sodium sulfate and stripped of 
solvent on a rotary evaporator. The resulting crude product had a nitrogen content of 2.18%. A portion of the crude 

40 product was subjected to flash chromatography on silica gel. 

Elution with hexane gave a small amount of polybutene. Elution with hexane/diethyl ether (1:1) gave some unre- 
acted epoxide. Elution with a mixture of hexane/diethyl ether/ methanol/isopropylamine (8:8:3:1) produced a hydroxy- 
alkyl amine product containing 2.97% nitrogen. 

45 Example 4 

Reaction of Polyisobutene Epoxide with Diethylene Triamine 

Under a nitrogen atmosphere, 25 grams of Actipol E23 (mol. wt. 1 300) polyisobutene epoxide, available from 
50 Amoco Chemical Company, and 90 mL diethylenetriamine were refluxed at 200°C for 24 hours. Agitation was supplied 
by a magnetic stirrer. When isolated as in Example 3, 25.1 grams of crude product containing 1.28% nitrogen was 
obtained Flash chromatography as above produced a fraction containing 2.78% nitrogen. This corresponded to 46% 
actives in the crude product, that is, 46% of the desired hydroxyamine adduct. 

55 
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Example 5 

Reaction of Polyisobutene Epoxide with Diethylene Triamine 

In a manner similar to Examples 3 and 4, 61 .1 grams of 98+% purity polyisobutene epoxide prepared from Ultravis 
30 polyisobutene was reacted with 200 mL of diethylenetriamine at reflux under nitrogen for 16 hours. Upon work-up, 
60 grams of crude product with a nitrogen content of 2.05% was obtained. Flash chromatography produced a fraction 
containing 3.0% nitrogen. This corresponded to 68% actives in the crude product. 

Example 6 

Reaction of Polyisobutene Epoxide with Diethylene Triamine 

In a manner similar to Examples 3 to 5, 19.9 grams of 95+% poryisobutene epoxide prepared from Parapol 1300 
polyisobutene was reacted with 30 mL diethylenetriamine for 16 hours at reflux. The resulting crude product, 19.8 
grams, had a nitrogen content of 1.29%. Flash chromatography yielded a material with a nitrogen content of 3.12%. 
This corresponded to 41% actives in the crude product. 

Example 7 

Reaction of Polyisobutene Epoxide with Ethylene Diamine 

A 33.5 gram portion of Actipol E23 poryisobutene epoxide and 34 grams of ethylene diamine were placed in a 
Teflon-lined stainless steel reaction vessel, purged with nitrogen and sealed. The reaction vessel was placed in an 
oven at 200°C for 24 hours with no stirring. When isolated as above, 33 grams of crude product containing 27% of the 
desired hydroxyamine adduct was obtained. 

Example 8 

Reaction of Polyisobutene Epoxide with Ethylene Diamine 

In a manner similar to Example 7, 40.2 grams of Uttravis 30 polyisobutene epoxide was reacted with 35 grams of 
ethylene diamine to give a crude product containing 58% of the desired hydroxyamine adduct. 

Example 9 

Reaction of Polyisobutene Epoxide with Ammonia 

A Teflon-lined stainless steel reaction vessel was charged with 49.8 grams of polyisobutene epoxide prepared 
from Ultravis 30 polyisobutene and blanketed with nitrogen. Anhydrous ammonia (4.8 ml, 3.2 grams) was condensed 
into a small flask and the entire flask was rapidly transferred to the reaction vessel. The vessel was then sealed and 
the mixture was heated at 200°C for 18 hours without stirring. The vessel was cooled and vented, and the contents 
transferred to a round-bottom flask using toluene. The solvent was removed under vacuum to give 44.4 grams of crude 
product containing 0. 1 4% nitrogen corresponding to 1 3% actives. Column chromatography produced an active fraction 
containing 1.07% nitrogen. 

Example 10 

Reaction of Polyisobutene Epoxide with Ammonia 

In a manner similar to Example 9.. 51.5 grams of polyisobutene epoxide prepared from Ultravis 30 poryisobutene 
was heated with ammonia at 210°C for 72 hours. The crude product contained 0.39% nitrogen corresponding to 37% 
actives. 
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Example 11 

Reaction of Polyisobutene Epoxide with N-n-Propytamine 

5 In a manner similar to Example 9 ( 51 .0 grams of polyisobutene epoxide prepared from Uttravis 30 polyisobutene 

was reacted with 30 mL of N-n-propylamine at 200°C for 20 hours. After the vessel cooled to room temperature, the 
mixture was transferred to a separatory funnel and was washed thoroughly to remove excess N-n-propylamine. Vacuum 
stripping produced 51.0 grams of crude product containing 0.66% nitrogen, corresponding to 65% actives. Silica gel 
chromatography produced an actives fraction containing 1 .04% nitrogen. 

w 

Example 1 2 

Deposit Control Evaluation 

is in the following tests the hydroxyalkyl-substituted amines were blended in gasoline and their deposit control ca- 

pacity tested in an ASTM/CFR Single-Cylinder Engine Test. 

In carrying out the tests, a Waukesha CFR single-cylinder engine is used. The run is carried out for 15 hours, at 
the end of which time the intake valve is removed, washed with hexane and weighed. The previously determined weight 
of the clean valve is subtracted from the weight of the valve. The difference between the two weights is the weight of 

20 the deposit with a lesser amount of deposit measured connoting a superior additive. The operating conditions of the 
test are as follows: water jacket temperature 100°C (21 2° F); manifold vacuum of 304.8 mm (12 in.) Hg; intake mixture 
temperature 50.2°C (125°F); air-fuel ratio of 12; ignition spark timing of 40°BTC; engine speed is 1800 rpm; the crank- 
case oil is a commercial 30W oil. The amount of carbonaceous deposit in milligrams on the intake valves is measured 
and reported in the following Table L 

25 The base fuel tested in the above test is a regular octane unleaded gasoline containing no fuel deposit control 

additive. The base fuel is admixed with the various additives at 100 ppma (parts per million of actives), along with 400 
ppm Chevron 500R carrier oil. Also presented in Table I for comparison purposes are values for a commercially available 
nitrogen-containing deposit control additive having recognized performance in the field. 

The data in Table I show that the hydroxyalkyl-substituted amine additives employed in the present invention are 

30 at least as effective deposit control additives as the recognized commercial additive and in some cases are markedly 
superior in performance to the commercial additive. 


TABLE I 


35 

Additive Sample (100 ppma+400 ppm Chevron 500R Oil) 

Intake Valve Deposit Weight (milligrams) 


Run 1 

(Run 2 

Run 3 

Average 


Example No. 3 






Crude 





40 

Ch romatographed 

Example No. 4 
Crude 

Chromatographed 

119.1 

28.4 
6.9 

1.0 



45 

Example No. 5 
Crude 

Chromatographed 

42.3 
7.8 




50 

Example No. 6 
Crude 

Chromatographed 

95.8 
112.0 

60.0 



55 

Example No. 7 
Crude 

Chromatographed 

110.2 
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TABLE I (continued) 


Additive Sample (100 ppma+400 ppm Chevron 500R Oil) 

Intake Vah/e Deposit Weight 

milligrams) 

Run 1 

Run 2 

Run 3 

Average 

Commercial Additive 
BASE FUEL 

104.5 
182.7 

97.3 

132.8 

111.5 


Claims 

1. A deposit control additive composition for fuel compositions comprising a major amount of hydrocarbons boiling 
in the gasoline or diesel range, the deposit control additive composition comprising 

(1) an effective detergent amount of a hydroxyalkyl-substituted amine which is the reaction product of: 

a) a potyolefin epoxide derived from a branched chain polyolefin having an average molecular weight of 
400 to 5000; and 

b) a nitrogen-containing compound selected from ammonia, a monoamine having from 1 to 40 carbon 
atoms, and a polyamine having from 2 to 12 amine nitrogen atoms and from 2 to 40 carbon atoms; and 

(2) a fuel-soluble, nonvolatile carrier oil. 

2. The deposit control additive composition according to claim 1 , wherein said fuel composition contains 30 to 2000 
weight ppm of the hydroxyalkyl-substituted amine. 

3. The deposit control additive composition according to claim 1 , wherein said fuel composition contains 100 to 500 
weight ppm of Ihe hydroxyalkyl-substituted amine. 

4. The deposit control additive composition according to one of the preceding claims 1 to 3 which is formulated as a 
concentrate and contains an inert stable oleophilic organic solvent boiling in the range of from 65 °C to 205 °C 
and 10 to 50 weight % of the hydroxyalkyl-substituted amine. 

5. The deposit control additive composition according to claim 1 or claim 4. wherein the branched chain polyolefin 
has a molecular weight of 900 to 2500. 

6. The deposit control additive composition according to claim 1 or claim 4, wherein the branched chain polyolefin is 
a polypropylene or polyisobutene. 

7. The deposit control additive composition according to claim 6, wherein the branched chain polyolefin is a 
polyisobutene. 

8. The deposit control additive composition according to claim 7, wherein the polyisobutene contains at least 20 % 
of a methylvinylidene isomef 

9. The deposit control additive composition according to claim 1 or claim 4, wherein the nitrogen-containing compound 
is a polyamine having from 2 to 1 2 amine nitrogen atoms and from 2 to 40 carbon atoms. 

10. The deposit control additive composition according to claim 9, wherein the polyamine is a polyalkylene polyamine 
wherein the alkylene group contains from 2 to 6 carbon atoms and the polyalkylene polyamine contains from 2 to 
12 nitrogen atoms and from 2 to 24 carbon atoms. 

11. The deposit control additive composition according to claim 10, wherein the polyalkylene polyamine is selected 
from the group consisting of ethylene diamine, polyethylene polyamine, propylene diamine and polypropylene 
polyamine. 
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12. The deposit control additive composition according to claim 11 , wherein the polyalkylene polyamine is diethyfene 
triamine. 

13. The deposit control additive composition according to claim 9, wherein the polyolefin epoxide is polyisobutene 
epoxide and the polyamine is diethylene triamine. 

1 4. The deposit control additive composition according to claim 1 or claim 4, wherein the nitrogen-containing compound 
is an amine having the formula: 

H - N - R, 
I 

wherein R 1 and are independently selected from the group consisting of hydrogen and hydrocarbyl of 1 to 20 
carbon atoms and, when taken together, R., and R 2 may form one or more 5- or 6-membered rinqs containing up 
to 20 carbon atoms. 

15. The deposit control additive composition according to claim 14, wherein R 1 and Rg are the same or different and 
are selected from hydrocarbyl groups having 1 to 10 carbon atoms. 

16. The deposit control additive composition according to claim 15, wherein R, and R 2 are independently selected 
from the group consisting of methyl, ethyl, propyl, butyl, pentyl, hexyl, 2-hydroxyethyl and 2-methoxyethyl. 

17. The deposit control additive composition according to claim 16, wherein and Rg are methyl, ethyl or propyl. 

18. The deposit control additive composition according to claim 14, wherein R, is hvdrogen and R 2 is a hydrocarbyl 
group having 1 to 10 carbon atoms. 

19. The deposit control additive composition according to claim 18, wherein R,, is methyl, ethvl, propyl, butyl, pentyL 
hexyl, octyl, 2-hydroxyethyi or 2-methoxyethyl. 

20. The deposit control additive composition according to claim 19 : wherein R2 is methyl, ethyl or propyl. 

21. The deposit control additive composition according to claim 14, wherein Rj and R 2 are hydrogen. 

22. The deposit control additive composition according to claim 14, wherein the polyolefin epoxide is polyisobutene 
epoxide and R, and R 2 are hydrogen. 

23. The deposit control additive composition according to claim 1 or claim 4, wherein the fuel-soluble, nonvolatile 
carrier oil is a mineral oil. 

24. The deposit control additive composition according to claim 1 or claim 4, wherein the fuel-soluble, nonvolatile 
carrier oil is a poly(oxyalkylene)alcohol glycol or polyol. 

25. The deposit control additive composition according to claim 1 or claim 4, wherein the fuel-soluble, nonvolatile 
carrier oil is employed in amounts from 0.005 to 0.5 percent by volume, based on the final fuel composition 

Patentanspruche 

1. Additivzusammenset2ungzurVerhinderungvon Ablagerungen, diegeeignet ist fur Kraftstoffzusammensetzungen, 
welche eine groBe Menge an im Benzin- oder Diesetbereich siedende Kohlenwasserstoffe enthalten, wobei die 
Additivzusammensetzung zur Verhinderung von Ablagerungen enthalt: 

(1) eine wirksame Menge Detergens eines Hydroxyalkyl-substituierten Amins, welches das Umsetzungspro- 
dukt ist aus 

a) einem Polyolefin epox id, abgeleitet von einem verzweigtkettigen Polyolefin mit einem mittleren Mole- 
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kulargewicht von 400 bis 5000, und 

b) einer stickstoffhaltigen Verbindung, ausgewahlt aus Ammoniak, Monoamin mil 1 bis 40 Kohlenstoffato- 
men und Polyamin mit 2 bis 12 Aminsticksloffatomen und 2 bis 40 Kohlenstoffatomen; und 

s (2) einkraftstofflbsliches, nicht-fluchtigesTragerol. 

2. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 1, wobei die Kraftstoffzusammen- 
setzung bezogen auf das Gewicht 30 bis 2000 ppm Hydroxyalkyl-substituiertes Am in enthalt. 

10 3. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 1, wobei die Kraflstoffzusammen- 
setzung bezogen auf das Gewicht 100 bis 500 ppm Hydroxyalkyl-substituiertes Am in enthatt. 

4. Additivzusammensetzung zur Verhinderung von Ablagerungen nach einem der vorhergehenden Anspruche 1 bis 
3, welche als Konzentrat formuliert ist und die ein im Bereich von 65°C bis 205°C siedendes, inertes, stabiles, 

is oteophiles organ isches Losungsmittel und 10 bis 50 Gew.% Hydroxyalkyl-substituiertes Amin enthatt. 

5. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 1 Oder 4, wobei das verzweigtket- 
tige Olefin ein Molekulargewicht von 900 bis 2500 hat. 

20 6. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 1 oder Anspruch 4, wobei das ver- 
zwetgtkettige Olefin ein Polypropylen oder ein Polyisobuten ist. 

7. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 6, wobei das verzweigtkettige Ole- 
fin ein Polyisobuten ist. 

25 

8. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 7, wobei das Polyisobuten minde- 
stens 20% Methylvinyliden-lsomer enthalt. 

9. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 1 oder Anspruch 4, wobei die stick- 
30 stoffhaltige Verbindung ein Polyamin mit 2 bis 12 Aminstickstoffatomen und 2 bis 40 Kohlenstoffatomen ist 

10. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 9, wobei das Polyamin ein Polyal- 
kylenpolyamin ist, in dem die Alkylengruppe 2 bis 6 Kohlenstoffatome und das Polya I kylen polyamin 2 bis 12 Slick- 
stoffatome und 2 bis 24 Kohlenstoffatome enthalt. 

35 

11 . Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 1 0, wobei das Polyalkylenpolyamin 
ausgewahlt ist aus der Gruppe mit Ethylendiamin, Potyethylenpolyamin, Propylendiamin und Polypropylenpoly- 
amin. 

to 12. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 1 1 , wobei das Polyalkylenpolyamin 
Diethylentriamin ist. 

13. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 9 : wobei das Polyolefinepoxid Po- 
lyisobutenepoxid und das Polyamin Diethylentriamin ist. 


45 


50 


14. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 1 oder 4, wobei die stickstotfhaltige 
Verbindung ein Amin ist der Formel: 


wobei R, und R 2 unabhangig voneinander ausgewahlt sind aus der Gruppe mit Wasserstoff und Alkylrest mit 1 
bis 20 Kohlenstoffatomen und und R 2 zusammen ein oder mehrere 5- oder 6-gliedrige Ringe mit bis zu 20 
55 Kohlenstoffatomen bilden. 

15. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 14, wobei R, und R 2 gleich oder 
verschieden sind und aus Alkylresten mit 1 bis 10 Kohlenstoffatomen ausgewahlt sind. 
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16. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 15, wobei R, und R2 unabhangig 
voneinander ausgewahit sind aus der Gruppemit Methyl, Ethyl, Propyl, Butyl, Pentyl, Hexyl, 2-Hydroxyethyl und 
2-Methoxyethyl. 

s 17. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 16, wobei R, und R 2 Methyl, Ethyl 
Oder Propyl sind. 

18. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 14, wobei R, Wasserstoff und R2 
ein Alkylrest mit 1 bis 10 Kohlenstoffatomen ist. 

10 

19. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 18, wobei Rg Methyl, Ethyl, Propyl, 
Butyl, Pentyl, Hexyl, Octyl, 2-Hydroxyethyl oder 2-Methoxyethyl ist. 

20. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 19, wobei R2 Methyl, Ethyl oder 
is Propyl ist. 

21. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 14, wobei R, und R2 Wasserstoff 
sind. 


20 22. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 14, wobei das Potyolefinepoxid 
Polyisobutenepoxid ist und R., und R 2 Wasserstoff sind. 

23. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 1 oder 4, wobei das kraftstofflos- 
liche, nichtfluchtige Tragerol ein Mineralol ist. 

25 

24. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 1 oder 4, wobei das kraftstofflds- 
liche, nichtfluchtige Tragerol ein Poly-(oxyalkylen)alkohol. Glykol oder Polyol ist. 

25. Additivzusammensetzung zur Verhinderung von Ablagerungen nach Anspruch 1 Oder 4, wobei das kraftstofflos- 
30 liche, nichtfluchtige Tragerol in Mengen von 0,005 bis 0,5 Vol.%, bezogen auf die Endzusammensetzung des 

Kraftstoffs, eingesetzt ist. 


Revendications 

35 

1 . Composition d'additif limitant les depots pour des compositions de carburants, comprenant une quantite dominante 
d'hydrocarbures bouillant dans la plage de I'essence ou du carburant dieseL ladite composition d'additif limitant 
les depots comprenant 

40 (1 ) une quantite detergente efficace d'une amine a substituant hydroxyalkyle qui est le produit de reaction : 

a) d'un epoxyde de polyolefine derive d'une polyolefine a chaine ramified, ayant un poids moleculaire 
moyen de 400 a 5000 ; et 

b) d'un compose azote choisi entre Tammoniac, une mono-amine ayant 1 a 40 atomes de carbone, et 
45 une pofyamine ayant 2 a 12 atomes d'azote d'amine et 2 a 40 atomes de carbone ; et 

(2) une huile non volatile servant de vehicule, soluble dans les carburants. 

2. Composition d'additif limitant les depots suivant la revendication 1 , destinee a une composition de carburant con- 
50 tenant 30 a 2000 ppm en poids de ('amine a substituant hydroxyalkyle. 

3. Composition d'additif limitant les depots suivant la revendication 1 , destinee a une composition de carburant con- 
tenant 100 a 500 ppm en poids de I'amine a substituant hydroxyalkyle. 

55 4. Composition d'additif limitant les depots suivant une des revendications 1 a 3 precedentes, qui est formulee sous 
forme d'un concentre et qui contient un solvant organique oleophile stable inerte bouillant dans la plage de 65°C 
a 205°C et 10 a 50 % en poids de I'amine a substituant hydroxyalkyle. 
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5. Composition d'additif limitant les depots suivant la revendication 1 ou ta revendication 4, dans laquelle ta polyolefine 
a chaine ramifiee a un poids moleculaire de 900 a 2500. 

6. Composition d'additif limitant les depots suivant la revendication 1 ou la revendication 4, dans laquelle la polyolefine 
s a chaine ramifiee est un polypropylene ou un polyisobutene. 

7. Composition d'additif limitant les dep6ts suivant la revendication 6, dans laquelle la polyolefine a chaine ramifiee 
est un polyisobutene. 

10 8. Composition d'additif limitant les depots suivant la revendication 7, dans laquelle le polyisobutene contient au 
moins 20 % d'un isomere de methytvinylidene. 

9. Composition d'additif limitant les depots suivant la revendication 1 ou la revendication 4, dans laquelle le compose 
azote est une potyamine ayant 2 a 12 atomes d'azote d'amine et 2 a 40 atomes de carbone. 

is 

10. Composition d'additif limitant les depots suivant ta revendication 9, dans laquelle la poryamine est une polyalkylene- 
potyamine dans laquelle le groupe alkylene contient 2 a 6 atomes de carbone, polyalkylene-polyamine qui contient 
2 a 12 atomes d'azote et 2 a 24 atomes de carbone. 

20 11. Composition d'additif limitant les depots suivant la revendication 10, dans laquelle la polyalkylene-polyamine est 
choiste dans le groupe consistant en I'ethylene-diamine, la polyethylene-polyamine, la propylene-diamine et la 
polypropylene-polyamine. 

12. Composition d'additif limitant les depots suivant ia revendication 11 , dans laquelle la polyalkylene-polyamine con- 
25 siste en diethylene-triamine. 

1 3. Composition d'additif limitant les depots suivant la revendication 9, dans laquelle I'epoxyde de polyolefine consiste 
en epoxyde de polyisobutene et la polyamine consiste en diethylene-triamine. 

30 14. Composition d'additif limitant les depots suivant la revendication 1 ou la revendication 4, dans laquelle le compose 
azote est une amine repondant a la formule : 


H - N - R 


dans laquelle et R 2 sont choisis, independamment, dans le groupe consistant en I'hydrogene et un groupe 
hydrocarbyle ayant 1 a 20 atomes de carbone et, lorsqu'ils sont pris conjointement, et R 2 peuvent former un 
ou plusieurs noyaux penta- ou hexagonaux contenant jusqu'a 20 atomes de carbone. 

40 

15. Composition d'additif limitant les depots suivant la revendication 14, dans laquelle R, et R 2 sont identiques ou 
differents et sont choisis entre des groupes hydrocarbyle ayant 1 a 10 atomes de carbone. 

16. Composition d'additif limitant les depots suivant la revendication 15, dans laquelle R, et R2 sont choisis, indepen- 
^5 damment, dans le groupe consistant en les groupes methyle. ethyle, propyle : butyle. pentyle, hexyle, 2-hydroxye- 

thyle et 2-methoxyethyle. 

17. Composition d'additif limitant les depots suivant la revendication 16, dans laquelle R, et R 2 representent des 
groupes methyle, ethyle ou propyle. 

50 

18. Composition d'additif limitant les depots suivant la revendication" 14, dans laquelle R, represente I'hydrogene et 
R 2 represente un groupe hydrocarbyle ayant 1 a 10 atomes de carbone. 

19. Composition d'additif limitant les depots suivant la revendication 18, dans laquelle Rg represente un groupe me- 
ss thyle, ethyle, propyle, butyle, pentyte, hexyle, octyle, 2 -hydroxy ethyle ou 2-methoxyethyle. 

20. Composition d'additif limitant les depots suivant la revendication 19, dans laquelle Rg represente un groupe me- 
thyle, ethyle ou propyle. 
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21. Composition d'additif limitant les depots suivant la revendication 14, dans laquelle et R2 representent I'hydro- 
gene. 

22. Composition d'additif limitant les depots suivant la revendication 1 4, dans laquelle Pepoxyde de polyolef ine consiste 
en epoxyde de polyisobutene et R, et R 2 represented I'hydrogene. 

23. Composition d'additif limitant les depdts suivant la revendication 1 ou la revendication 4, dans laquelle I'huile non 
volatile servant de vehicule, soluble dans les carburants, est une huile minerale. 

24. Composition d'additif limitant les depots suivant la revendication 1 ou la revendication 4, dans laquelle I'huile non 
volatile servant de vehicule, soluble dans les carburants, est un poly(oxyalkylene)alcoo! t glycol ou polyol. 

25. Composition d'additif limitant les depdts suivant la revendication 1 ou la revendication 4, dans laquelle I'huile non 
volatile servant de vehicule, soluble dans les carburants, est utilisee en des quantites de 0,005 a 0,5 % en volume, 
sur la base de la composition de carburant finale. 
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